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INJECTION MOULDING DEVICE y. , » _^ 

Technical Field of the Invention 

~~ The present: invention relates to a device for form- 
ing injection moulded plastic articles, comprising a 
partible mould having an inner mould tool and two outer 
5 mould tools , the outer mould tools each having a central 
axis, the device further comprising a rotatable hub, the 
inner mould tool being supported by the hub, which is 
arranged to move the inner mould tool in an essentially 
circular movement into and out of a mould cavity enclosed 
10 by the outer mould tools, and means for opening and 
closing the outer mould tools around the inner mould 
tool . 

The invention also relates to a method of opening 
and closing a partible mould in an injection moulding 
15 device, the mould comprising an inner mould tool and two 
outer mould tools, each outer mould tool having a central 
axis, the device further comprising a rotatable hub, the 
inner mould tool being supported by the hub. 
Background Art 

20 Devices and methods of the above-mentioned Kind are 

known (see e.g. EP-A-862 980) wherein a rotatable mandrel, 
wheel has an inner mould tool arranged at the outer end 
of each mandrel and wherein an outer mould tool consist- 
ing of two outer mould halves is arranged so that the 

25 inner mould tools through rotation of the mandrel wheel 

can be successively moved into and out of the outer mould 
tool. Each of the outer mould halves is arranged on a 
pivot able lever which is articulately attached to a part 
of the support of the injection moulding device and 

30 fixedly attached to the outer mould half. In order to 
open the outer mould tool, the outer mould halves are 
moved sideways away from the inner mould tool by pivoting 
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the pivotable anus. During the opening movement the outer 
mould halves are tilted in relation to each other and to 
their closed position. Devices of this type are used, 
e.g. for injection moulding plastic tops onto paper 
5 sleeves for forming containers. A paper or carton sleeve 
is placed on one of the mandrels, the mandrel with the 
sleeve and the inner mould tool is rotated into the outer 
mould tool. The outer mould tools are closed around the 
inner mould tool and the end of the sleeve, and a plastic 
10 top is moulded onto the end of the sleeve.. A problem with 
this kind of injection moulding device is that it only 
allows moulding of relatively short or flat plastic tops 
on the end of the sleeve, since the outer mould halves 
cannot be moved sufficiently quickly out of the way 
15 during opening for allowing the mandrel to pass with a 
longer or higher plastic part on the end of the sleeve. 
Another problem is that it may be difficult to align the 
outer mould halves when closing the outer mould tool. 
Summary of the Invention 
20 The object of the invention is therefore to provide 

a device for forming injection moulded plastic articles 
of essentially the same type as the known device describ- 
ed above, but which allows forming of higher or longer 
plastic articles. 
.:. 25 Another object is to provide a device for forming 

injection moulded articles allowing improved alignment of 

» 

the outer mould tools, 

» * • 

; i Yet another object is to provide a method of opening 

and closing a partible mould in an injection moulding 

:.: : 30 device, which is quicker than the known methods. 

: V Still another object of the present invention is to 

provide a method of opening and closing a partible mould 

:\; which allows higher or longer moulded plastic articles to 

r — . pass the outer mould tool. 

35 The above-mentioned objects are achieved through a 

device having the features of appended claim 1, preferred 
embodiments being defined in claims 2-15, These objects 
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are also achieved by a method according to appended claim 
16 , variants thereof being defined by dependent claims 
17-21. 

Thus, in the device of the invention, the means for 
5 opening and closing the outer mould tools are arranged to 
move the outer mould tools in a first, direction which is 
radial in relation to the hub and a second direction 
which is perpendicular to the first direction and direc- 
ted in the plane of the circular movement of the inner 
10 mould tool, moving the outer mould tools so that their 
central axes coincide throughout the movement. In this 
manner, the outer mould tools may quickly be opened and 
moved away from the inner tools, so that the inner mould 
tool with a moulded plastic article may pass out of the 
15 outer mould tool. 

In one embodiment , the means for opening and closing 
the outer mould tools are arranged to move the outer 
mould tools in the first and second directions at least 
partly simultaneously. If each outer mould tool is moved 
20 simultaneously in the first and second directions, the 
opening and closing movements may be speeded up and the 
means used for opening and closing the outer mould tools 
may be of a simple construction. 

In a specific embodiment, the means for opening and 
25 closing the outer mould tools are arranged to move the 

* Y outer mould tools along circular arcs. This is an 

effective way of opening and closing the outer mould 

: tools, since they are moved simultaneously in the first 

» » . 

and second directions. 

* • 

: 30 The means for opening and closing the outer mould 

V\t tools may comprise pivotable levers, each lever being 

articulately attached at one end to an outer mould tool 
: and at the other end to a mounting part off a support for 

the device. This provides a mechanically simple and 
35 reliable means for opening and closing the outer mould 
tools . 
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The position of the mounting part is preferably 
fixed. This improves the accuracy of the control of the 
movement of the outer mould tools. 

The pivoting movement of the pivotahle levers may be 
5 driven by belt drive means. Thus, the movement of the 
pivotable levers can be reliably controlled and easily 
performed. 

In one embodiment of the invention, the means for 
opening and closing the outer mould tools comprise plane 
10 guide means for guiding the outer mould tools such that 

they are aligned when closed. In this way a proper align- 
ment of the outer mould tools can be ensured, which 
promotes a correct injection moulding process. 

The plane guide means may comprise bars on which 
15 holders holding the outer mould tools are guided in the 
second direction. The outer mould tools can thereby 
easily and reliably be guided in the second direction. 

It is preferred that the plane guide means are 
movable in relation to the mounting part. This makes it 
20 easier to guide the outer mould tools in the first 
direction. 

In one embodiment, the belt drive means are parallel 

with the plane guide means. This allows a simple 

construction of the device. 

25 In an alternative embodiment, the plane guide means 

" :" comprise pairs of parallel pivotable levers, each lever 

:-*-. being articulately attached at one end to an outer mould 

" I tool and at the other end to a mounting part of a support 

... i 

for the device. This pr6vides another mechanically 
: 30 simple, yet reliable way of guiding the outer mould 

: V tools. | 

:][[: The device of the invention further preferably 

comprises radial guide means for guiding the outer mould 
.*••! tools in the first direction. Hereby, the desired move- 

35 ment of the outer mould tools may easily be achieved. 

The radial guide means may be arranged to guide the 
plane guide means in the first direction and thereby 
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guide the outer mould tools in the first direction. This 
is a simple and reliable way of ensuring the movement of 
the outer mould tools in the first direction. 

In one embodiment, the radial guide means comprise 
S bars on which the plane guide mesne are guided. This 
provides a mechanically simple means for guiding the 
plane guide means. 

The device of the invention may further comprise 
supply means for supplying a plastic material to be 
10 injected, the supply means being movable in the first 

direction with the outer mould tools. In this manner, the 
position of the supply meana in relation to the mould 
tool may be accurately controlled. 

The inventive device further preferably comprises a 
15 pressure system for pressurizing the injected plastic 

material, the pressure system additionally being arranged 
as an auxiliary means for closing the outer mould tools. 
This is an efficient way of ensuring the movement of the 
outer mould tools with a minimum number of components. 
20 In one embodiment, the radial guide means are 

additionally arranged to guide the supply means. In this 
manner, the movement of the supply means and the outer 
mould tools may easily be synchronized. 

According to the invention, the device may further 
-:- 25 comprise means for disengaging the outer mould tools from 

: a frame of the device. Thus, it is possible to disconnect 

the outer mould tools from the frame in a force sense. As 
: I* a result, pressure exerted on the outer mould tools 

\' \ during injection of plastic material need not be 

•• : : 30 transmitted to the frame . 

: V in the method of the invention, the outer mould 

C.J tools are moved in a first direction which is radial in 

l/A relation to the hub and a second direction which is per- 

pendicular to the first direction and directed in the 
35 plane of the circular movement of the inner mould tool/ 

and the outer mould tools are moved so that their central 
axes coincide throughout the movement- This method en- 
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sures that the outer mould tools are opened and closed 
quickly. It further ensures proper alignment of the outer 
mould tools when closed. 

The outer mould tools are preferably moved in the 
first and second directions at least partly simultan- 
eously. This makes it possible to speed up the opening 
and closing of the outer mould tools. 

In a preferred variant of the method of the inven- 
tion, the outer mould tools are moved along circular 
arcs. In this way the movement in the first and second 
directions coincide in time, allowing a particularly 
quick opening and closing of the outer mould tools- 

In a variant of the method according to the inven- 
tion, the outer mould tools are guided on plane guide 
means in the second direction such that they are aligned 
when closed- This ensures correctly closed outer mould 
tools for injection moulding . 

The plane guide means are preferably guided on 
radial guide means in the first direction, whereby the, 
outer mould tools are guided in the first direction, This 
is an efficient and simple way of guiding the outer mould 
tools in the first direction* 

A supply means for supplying a plastic material to 
be injected into the partible mould may be moved in the 
first direction with the outer mould tools. In this way 
the position of the supply means in relation to the mould 
tools may be controlled more easily. 

In a preferred variant of the inventive method, the 
outer mould tools are disengaged from a frame of the 
injection moulding device during injection of the plastic 
material, Thus, forces exerted on the outer mould tools 
during injection of plastic material are not transmitted 
to the frame. 

Brief Description of the Drawings 

The invention will be described in more detail with 
reference to the appended schematic drawings, which show 
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an example of a currently preferred embodiment of the 
invention. 

Fig. l is a perspective view of a machine for injection 
moulding plastic articles onto the end of 
5 sleeves forming containers, including a device 

according to the invention for forming injection 
moulded plastic articles. 
Pig, 2 is a perspective view of the two mandrel wheels 
of Fig. 1. 

10 Fig. 3 is a perspective view of a pair of holders for 
outer mould tools in the device of Fig. 1. 
Fig- 4 is a perspective view of two sets of pivotable 

levers for moving the holders of Fig. 3. 
Fig, 5 is a perspective view of belt drive means for 
15 driving the movement of the pivotable levers of 

Fig. 4. 

Fig. 6 is a perspective view of an assembly of the 

holders of Fig. 3 f the pivotable levers of Fig. 
4 and the belt drive means of Fig. 5, 
20 Fig. 7 is a perspective view of supply means for 

supplying plastic material for injection in the 
device of Fig. 1 and guide means for the supply 
means and the outer mould tools. 

Fig. 8 is a perspective view of an assembly of the 
25 parts in Fig. 6 and Fig. 7. 

Fig. 9 is a perspective view of the holders of Fig. 3 
on mould- locking bars in an open position. 

♦ 

Fig. 10 is a perspective view of the holders and mould- 
: locking bars of Fig. 9 in a closed position. 

30 Description of a Preferred Embodiment of the Invention 

In Fig, 1, an injection moulding machine 1 is shown. 
Two mandrel wheels 2 can be seen in the top right part of 

• - . 

«V the machine 1. 

... 

Fig. 2 shows the two mandrel wheels 2, each having 
35 four arms or mandrels 3 extending from a central hub 4. 
At the radially outer end of each mandrel 3 an inner 

T - - 

* * mould 5 tool is formed. An outer mould tool 5 is closed 
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around one of the inner thould tools 5 on each mandrel 

wheel 2. Each outer mould tool 6 is made up of two outer 

mould tools or mould tool halves 7, which can be moved 

i 

apart and towards each other, thus opening and closing 

5 around the inner mould tool 5. The mandrel wheel 2 is 

rotatable through positions I, II, III and IV. Bach outer 
mould tool half 7 ha6 a central axis C which extends in 
the tangential direction! of the rotation of the mandrel 
wheel 2 . ' 

10 In Fig. 3, a pair of holders 8 for holding the outer 

mould tool halves 7 are £hown. 

Fig. 4 shows two sets of pivotable levers 9. At one 
end 10, each lever 9 has {a projecting pin 11 for articu- 
late connection to the hplder 8 in Pig. 3 by means of a 

IS hole 12 . At the other enji 13 r the lever is articulately 
attached to a fixed mounting part 14 of the support of 
the machine 1 . j 

In Fig* 5, guide means (referred to as plane guide 
means as will be explained below) in the form of horizon- 

20 tal bare 15 for guiding the outer mould tools 7 in the 

second direction (indicated by arrow p in Pig. 2) can be 
seen. In the machine l, the holders 8 of Pig. 3 are 
attached to the bars 15 by means of holes 16 through 
which the bars 15 are passed. Further in Fig. 5, belt 

25 drive means 17 can be sepn, each consisting of a contin- 
uous belt 18 driven via two drive shafts 19 connected to 
a motor (not shown in Fig. 5) which is held in the motor 
support 20. The arrangement of the bars 15 and drive 
means 17 is supported on a frame 21 consisting of two 

30 yokes 22. 

Fig. 7 shows a pair of supply means 23 for supplying 
plastic material to be injected into the mould formed by 
the inner mould tool 5 a ad the outer mould tool 6. Three 
pairs of vertical bars 2 a constitute guide means (refer- 

35 red to as radial guide msans as will be explained below) 
for guiding the outer mould tool halves 7 and the supply 
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means 23 in the first: direction (indicated by arrow R in 
Pig. 2) . 

The vertical bars 24; guide the outer mould tool 
halves 7 in the radial direction R of the mandrel wheel 2 

5 and, for the convenience sof the discussion, are therefore 
referred to as radial gui^de means. In the same way, the 
horizontal bars 15 guide Jthe outer mould tool halves 7 in 
the second direction P wtiich is perpendicular to the 
first, radial direction BL and directed in the plane of 

10 the circular movement of jthe mandrels 3, and they are 

therefore referred to as *plane guide means. The design- 
ations ^radial" and *plaiie" are in no way intended to 
limit the possible embodiments of the guide means 15, 24 . 
A hydraulic cylinder 25 is associated with each 

15 supply means 23. 

The operation of the machine 1 with its inventive 
device for forming injectjion moulded plastic articles 
will now be described. On each mandrel wheel 2, a paper 
or carton sleeve (not shown) is placed on one of the 

20 mandrels 3 in position I: The mandrel wheel 2 is rotated 
clockwise, so that the mandrel 3 with the inner mould 
tool 5 and the sleeve is ibr ought to position II. During 
the movement of the mandrel 3 into position II, the outer 
mould tool 6 is open, i.^. the outer mould tool halves 7 

25 are at a distance from each other. When the inner mould 
tool 5 is in position II; the outer mould tool 6 is 
closed around the inner mould tool 5, thus creating a 
mould cavity between the (inner and outer mould tools 5, 
6. The closing of the ouder mould tool 6 is accomplished 

30 by means of the pivotable levers 9, which are articulate- 
ly attached to the holdeire 8 holding the outer mould tool 
halves 7 and to the mounting part 14. 

With reference to F:Lg. 6, the movement of the pivot- 
able levers is controlled and driven by means of the belt 

35 drive means 17. A lower Iplock 26 is attached to the lower 
part of the continuous belt 18 and is connected to the 
left-hand pivotable lever 9a. An upper block 27 is 
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axes C of the outer mould 
in Pig. 2, coincide when 



attached to the upper part* of the continuous belt 18 and 
is connected to the right-hand pivotable lever 9b. The 
continuous belt 18 is dri|en via the two drive shafts 19, 
In Fig. 6, the holders 8 are shown in the position 
5 where the outer mould tool is closed, if the continuous 
belt 18 in the foreground! of Fig. 6 is driven in the 
clockwise direction, the blocks 26 , 27 are moved away 
from each other and the levers 9a , 9b are pivoted such 
that their upper ends 13 axe moved outwards, away from 
10 each other. Consequently, I the holders 8 holding the outer 
mould tool halves are moved away from each other. By 
virtue of the articulate attachment of the levers 9 to 
the holders 8, the holders 8, and thus the outer mould 
tool halves 7, may be moved away from each other without 
rotating in relation to e^ch other. Thereby, the central 

tool halves 7, which, as shown 
the outer mould tool 6 is closed 
are kept coinciding throughout the movement. As the 
holders 8 are moved apart they slide on the horizontal 
20 bars 15. In this manner they are kept in alignment. The 
pivoting movement of the jlevers 9 move the holders 8 
outwards in the horizontal direction P as well as down- 
wards in the vertical direction R* The position of the 
mounting part 14 is fixed}/ and therefore the horizontal 
25 bars 15 are movable in trie- vertical direction R. As the 
pivoting movement of the levers 9 move the holders 8 
outwards, the. horizontal jbars 15 are forced downwards. In 
each of the yokes 22 , the^re are two parallel, vertical 
channels 28 through whicri/ as may he seen in Fig. 8, the 
vertical bars 24 pasB. Thus, as the pivoting movement of 
the levers 9 move the holders 8 apart, the yokes 22 slide 
downwards along the vertical bars 24, moving the horizon- 

a and the outer mould tool 

vertical direction R. During 
pearls 23 are moved downwards 



tal bars 15 , the holders 
halves 7 downwards in this 
the movement, the supply 
with the yokes 22, the horizontal bars 15, the holders 8 
and the outer mould tool halves 7. 
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tool 6 is to be closed , the 
continuous belt 18 is rotated a distance in the counter 
clockwise direction. The 'blocks 26, 27 urge the upper 
ends 10 of the levers 9 towards each other. Thus, the 
holders 8 are moved towards each other, sliding on the 
horizontal bars 15 , the holders 8 and outer mould tool 
halves 7 being held with^ their central axes C coinciding 
throughout the movement. While the holders 8 slide 
towards each other during the pivoting movement of the 
levers 9, the yokes 22 holding the horizontal bars 15, 
holders 8 and outer mould tool halves 7 slide upwards 
along the vertical bars.* Thus, the outer mould tool 
halves 7 are brought together in. correct alignment, 
eventually forming a moul,d cavity with the inner mould 
tool 5. 

The hydraulic cylind 
used for pressurizing the 
into the mould formed by. 



er 25 of the supply means 23 is 

plastic material to be injected 
the inner mould tool 5 and outer 
mould tool 6. The hydraulic cylinder 25 also forms part 
20 of an auxiliary system for" assisting in the closing of 
the outer mould tool, 6. Vhen the outer mould tool G is 
fully open, the holders $ are as far apart as possible on 
the horizontal bars is, and the yokes 22 are in their 
lowest position on the vertical bars 24. Thus, in order 
25 to close the outer mould i tool 6, the frictional forces 

acting along the vertical 1 bars 24 and the horizontal bars 
15 have to be overcome as well as the gravitational force 
acting on the entire arrangement. Therefore, the hydrau- 
lie cylinders 25 associated with the plastics supply • 



30 means 23 are used for ase 



isting the motor in moving the 



yokes 22 upwards along the vertical bars 24 and the 
holders 8 inwards along the horizontal bars 15. Since the 
pressure normally used fcr pressurizing the plastic 
material to be injected 3s" much higher (on the order of 
100 bar) than the pressure needed to move the mould tool 
arrangement (on the orde* of 10 bar) , the cylinders 25 
are driven not via the ncrmal pressurizing system when 
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means for opening and closing the 

* 'I 

t via a pressure accumulator (not 



working as an auxilial 
outer mould tool 6, 

shown) • The accumulator is; divided by a membrane into an 
upper and a lower comparthent . The upper con©artment is 
filled with gas and tae lower compartment is filled with 
hydraulic oil and conSaect^d to the hydraulic cylinder 25. 

gement is moved downwards during 



As the mould tool a: 
opening of the outer 
the cylinder 25 is 
the accumulator, thu 
compartment. For clos| 
the pressure in the 
accumulator is used f| 
yokes 22 upwards alon 



>ul<£ tool halves 7, the piston of 
id dpwnwards and oil is pushed into 
[pressurizing the gas in the upper 
ig:tphe outer mould tool halves 7, 
.s ik the upper compartment of the 
fr assisting the motor in moving the 

tixe vertical bars 24 against the 
tidiial forces. 



moving downwards and 
are pressurised, wheii 



gravitational and farijf* 

It is desirable kot t'o transmit the high pressure 
that is applied on the moiild tool during injection of 
plastic material to tae frame of the injection moulding 
device. Therefore, th| mchild tool 5, 6 is disengaged from 
the frame by means of 
mounting part 14. Dux 

mould tool 6, when the entire mould tool package is 



distance cylinders 28 on the 

ng -opening and closing of the outer 



upwards, the distance cylinders 28 
the .outer mould tool 6 is closed 
before injection of ri&e Elastic material, the distance 
cylinders 28 are depx sssiicised and thus the upper part 
14a of the mounting pkxt : l!4 is disconnected from the 
lower part 14b in a b wrce- transmission sense. 

The supply mean^ ;23 ';;^re also provided with distance 



ppenLng and closing of the outer 
supply means 23 move vertically with 
5, t ie distance cylinders 29 sire 



cylinders 29, During 
mould tool 6, as the 
the outer mould tool 

pressurised and thus :he supply means are kept at a 
distance of approximately : 0 . 5 mm from the outer mould 
tool 6 throughout thej^movsment for preventing scratching 
of surfaces of contact between the outer mould tool 
halves 7 and the suppfiy means 23. When the outer mould 
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tool 6 is closed before injection of plastic material , 
the distance cylinders! 29 j are depressurised and the 
supply means 23 are f ree to move into contact with the 
outer mould tool halves 7I' alius, plastic material may be 
delivered by the suppjiy mijans into the mould and forces 
forcing the plastic mjiterikl into the mould may be trans- 
mitted. 

9 and 10, vertical mould-locking 
Holes, 34 in the tool holders 8. The 



As shown in Figs 
bars 33 pass through 
10 mould- locking bars 33 
the outer mould tool 
material into the 
mould tools 5, 6. 

Since during inj 
15 the lower paxrt 14b o 
engaged from the f ra 1 
added on the mould t 
frame of the device 
at the top end of the{ 
2 0 vertical bars 24, to 
means 24. 

With the device 
ensured that the outej 
alignment when close 
25 moulded articles may 
that the outer mould 
central axes c coined,! 
closing minimizes th 
being in misalignment 
30 The skilled per: 

modifications of the 
described herein are 
invention as defined 
For instance, wt 
35 the movement of the 
formed simultaneous!; 
and the second, plan* 



are 



tased for exerting pressure on 
7 during injection of plastic 



*lve|i 

d f qrmed by the inner and outer 

ctic^nt the outer mould tools 6, via 
{mounting part 14, are die- 
jthe device 1, the pressure 

;6 is not transmitted to the 

» 

but via u-shaped links 32 arranged 
vertical bars 24, each linking two 
he lijase plate 32 of the supply 

i 

iriethod described above, it is 
mould tool halves 7 are in correct 
so-, that the forming of Injection 
e accurately performed • The fact 
[halves are kept with their 
^throughout the opening and 
ciof the outer mould tool halves 
when, closed. 

.1 realise that a number of 
bmbotiiment of the invention 
>ss£ble within the scope of the 
ie appended claims. 

•in the device described above, 

i 
i 

•mould tool halves 6 is per- 

the first, radial direction R 

i 

direction P, i.e. along circular 
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arcs, 



other motion j; tjfcteras are also possible. However, 



perforin the movement 
sequentially. The mi 
closing of the outei 
enough not to slow 



14 
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for the speed of the]|iiioveTtent it is ; advantageous to make 
the movement in the I 



irst'.and second directions at least 
partly coincide in t||me.|,It is also; possible, though, to 

i; in [ithe first and second directions 
.p cdncern is tb.at the opening and 
mould tool halves 7 should be quick 
>jwn pke. process' of producing injec- 



tion moulded plastic :jarticles. 

Instead of theliixbrizontal bars 1 15, the plane guide 

11 additional lever arranged in 
>rfc9. 



means may comprise 
parallel with each 
one end pivotally a 
the other end to o: 
parallel pair of le\ 
move the outer moul 
closing movement. S 
in each pair is fixe 
levers 9 forces the 
bars 24, moving the 
halves 7 downwards 



Each adiditional lever is at 
jached to the mounting part 14 and at 
jofi ihe holders. 8 . In this manner, a 
ars | j at each end of the holders 8 
jtool ^halves 7 in the opening and 



!ce Ihe distance between the levers 9 

f ' 

the pivoting movement of the 

ij p \ 

okes;22 downwards along the vertical 



joldl: 



its 8 and the outer mould tool 
the ^vertical direction R. 



i 



* I 
i ■ 

V 
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1. A device forS 
articles, comprising 

r 

5 inner mould tool (5) 
outer mould tools (V] 
device further coxnp: 
mould tool (5) be 
arranged to move th< 

10 tially circular movep 
enclosed by the outei 
opening and closing ]: 
inner mould tool (S% 
the means (9) for op 

15 tools (7) are arran 
in a first direction I 
the hub (4) and a se 
dicular to the first: 
plane of the circuli 

20 (5) , moving the out|» 
central axes (C) coi : 

2. A device as 
(9) for opening and 
arranged to move the! 

25 and second directio 
eously. 

3 * A device as 
(9) for opening and 
arranged to move th 

30 arcs. 

4 . A device as 
wherein the means f 
tools (7) comprise 
being articulately 
35 mould tool (7) and 
part (14) of a suppd 
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CLAIMS 



Huwc! r r:<on 



rng injection moulded plastic 
pafaltible mould (5 r 7) having an 
d|t|wo outer mould tools (7) , the 
eacn having a! central axis (C) , the 
ingla rotatable hub (4), the inner 
upgqrted by the hub (4), which is 
mould tool (5) in an ess en- 
.t'JJnto and out of a mould cavity 
mould tools (7) , and means (9) for 
he 6\iter mould, tools (7) around the 
liLracterised in that 

h 1 j 

ping [and closing the outer mould 
( t^ Imove the outer mould tools (7) 
|(R) jjwhich is radial in relation to 
;ond|<jlirection : (P) which is perpen- 
&± ruction (R) and directed in the 
movement of t{ie inner mould tool 
moiMd. tools (7) so that their 
3id^ | throughout the movement, 
jlaitped in claim l, wherein the means 
the outer mould tools (7) are 
mould topis (7) in the first 
fP) at least partly simultan- 

L aimed in claim 2, wherein the means 
osMg the outer mould tools (7) are 
outer mould tools (7) along circular 



in any 6ne of claims 1-3, 
Lng and closing the outer mould 
>le levers' (9) , each lever (9) 
!;taciied at one end (10) to an outer 
the other end (13) to a mounting 
i fSajr the device. 



in } 
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ainied in claim 4, wherein the 
ig l|art (14) is fixed, 
imed in claim 4 or 5, wherein the 



e pivotable levers (9) is driven 



ans'f(9) for opening and closing the 
.fcomrwrise plane guide means (IS) for 
k tools (7) such that they are 



5- A device as c 
position of the mount 

6. A device as cl 
pivoting movement of 
by belt drive means (ifr) J 

7. A device as c3fiimfd in any one of the preceding 
claims , wherein the itk 
outer mould tools (7) 
guiding the outer mou 
aligned when closed. 

8 . A device as c 
guide means comprise 
holding the outer mou 
second direction (P) . 

9. A device as c 
plane guide means (15 
mounting part (14) ♦ 

10. A device as dlaifted in any one of claims 7-9 , 
wherein the belt drive means (17) are parallel with the 
plane guide means (15 

11. A device as clai 
plane guide means (15 | 
pivotable levers (9) , | 



aimed in claim 7, wherein the plane 
irs|(15) on which holders (8) 
i i tools (7) are guided in the 

kimed in claim 7 or 8/ wherein the 
are movable in relation to the 



d in claim 7, wherein the 
comprise pairs of parallel 
feach lever (9) being articulately 
attached at one end (ip) J;o an outer mould tool (7) and 
at the other end (13) 
support for the devic< 

12. A device as 
further comprising rat 
the outer mould tools 

13. A device as 
radial guide means (2 
guide means (15) in t] 
guide the outer mould 
(R) 

14. A device as claimed in claim 13 , wherein the 
radial guide means comprise bars (24) on which the plane 



to a mounting part (14) of a 

Laimed in any one of claims 7-11, 
al^guide means (24) for guiding 
(7)|in the first direction (R) . 
Laimed in claim 12, wherein the 
are arranged to guide the plane 

(R) and thereby 
in the first direction 



first direction 
tools 



guide means (15) are 



(7) 
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med in any one of the preceding 
g supply means (23) for supply- 
be injected, the supply means 
first direction (R) with the 

id in claim 15, further 
[tern (25) for pressurizing the 
the pressure system (25) 

for 



15. A device as cla 
claims, further cottrpris 
ing a plastic material t 
(23) being movable in thj 
outer mould tools (7) 

16 * A device as cla 
comprising a pressure s 
injected plastic materia 

additionally being arranled as an auxiliary means 
closing the outer mould lools (7) . 

17. A device as claimed in claim IS or 16, wherein 
the radial guide means <|4) additionally are arranged to 
guide the supply means (|3) . 

18- A device as claimed in any one of the preceding 
claims, further comprising means for disengaging the 
outer mould tools (7) frlm a frame of the device. 

19. A method of opeling and closing a partible mould 
in an injection mouldingldevice , the mould comprising an 
inner mould tool (5) andltwo outer mould tools (7) , each 
outer mould tool (7) having a central axis (C) , the 
device further comprising a rotatable hub (4) , the inner 
mould tool (5) being supported by the hub (4) , 
characterisedlin that the outer mould tools 
(7) are moved in a- f irstldirection (R) which is radial in 
relation to the hub (4) |nd a second direction (P) which 
is perpendicular to the lirst direction (R) and directed 
in the plane of the circmlar movement of the inner mould 
tool (5) and that the ouler mould tools (7) are moved so 
that their central axes |C) coincide throughout the 
movement. 

ad in claim 19, wherein the 
moved in the first and second 
partly simultaneously. 
?d in claim 20, wherein the 
moved along circular arcs- 
ned in any one of claims 19-21, 
lools (7) are guided on plane 



20. A method as cla 
outer mould tools (7) 
directions (R, P) at leal 

21. A method as claj 
outer mould tools (7) ai 

22. A method as claj 
wherein the outer mould 
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guide means (15) in the s< 
they are aligned when cloijied 

23. A method as claii|pd in 
plane guide means (15) a: 
(24) in the first directi 
tools (7) are guided in t 



guided 
(R) 

firfct 

24. A method as claimed in 
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direction (P) such that 



10 



means (23) for supplying || pi as- 
injected into the partibli moull 
direction (R) with the ou : er 

25 . A method as claii ed in 
wherein the outer mould tj ols 
frame of the injection moulding 
of the plastic material 



15 



claim 22, wherein the 
on radial guide means 
whereby the outer mould 
direction (R) * 
claim 23, wherein supply 
:ic material to be 

are moved in the first 
tools (7) . 
any one of claims 19-24, 
are disengaged from a 
device during injection 



mo aid 



(7) 



L 
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A device for forming injection moulded plastic 
articles comprises a partible t^ould (5, 7) having an 
5 inner mould tool (5) and two outer mould tools (7) . The 
device further comprises a rotatable hub (4) which 
supports the inner mould tool <J5) . The inner mould tool 
(5) is arranged to be moved by the hub (4) in an 
essentially circular movement into and out of a mould 

10 cavity enclosed by the outer mould tools (7) * Means (9) 
for opening and closing the outler mould tools (7) are 
arranged to move the outer mould tools (7) in a first , 
radial direction (R) and a second, perpendicular direc- 
tion (p) , moving the outer mould tools (7) so that their 

15 central axes (C) coincide throughout the movement* A 



method of opening and closing a 



injection moulding device is also disclosed. 
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